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* - y *m ttMw&zmst s * ?• * £ . 

U ^©Hffi©-f J-V$:W®Li>'fi&« 30 
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[«*3S1 7] #^-ffliJlt©T^#ll®£gftel/-a>.& 

/cftffi© y - i^^MX* v 7'©Hfir ifR±t 
$£t9:tf -5 ^ f » 7' t . Sffi^MWr S X f » t>* 
SB©-* > -y^StBStS^f- ? ^©HfrtcilB^M'HIJII 

is©«ffi*IHBB0. *©*ffi©-M-y*Rtt*#ffi. 

18] ( a ) ftiii** 1 ©3Sfti«cfl3fc<* n/c3fe 
vmm ZZf-vi't, ( b ) ±E«ffi*> 6 ©KM* * 
±K» 1 ©*&4il^-rS»2©#filL{cfi3l£1-SXf - 9 

7-i , ( c ) flBfes nfcs«**»6»iW3 n^sffi© 

■?-©*ffl© ^ ^ - y *R»a*ffi. 
[i#3}<^2 0 ] * 1 ©^(4(cffl^$n/c*r«ffl?:fls^ 
^-sxf sr^B. MMZB&tttlhr&zrvft. c© 

%v j)i&imi2>*?v7t> *>e>*-5i**«i8©« 

[^©fiSB^^: 
^w©wm 

4«ms fc«>©^# % mourn* j: o* y - yssm f) n 
mm<D 4*-*j<i>wft.*) «s« . ^ n D a ©*s© 4 ^ - 

-.>*m»ii{c(B8'3*i*. bfrbuofih.. Hectjfri 
«. Hffi©-f >-y«^i»^-y©Sfficctt»j#tf6ti 

**^-cc>4. ^--3- f • 7^*ie.ita*@a-r 

•5 ^*(c , ^ y - y«K 0 ^gic <fc or^-a- 
f • 7^i'©f r s?*jHb^y-y%4fiS , rs. c©-fy 
-yBMffi3>f»-${c3iP.<iS. MS=i>f^-^ 
B^yf^Hb-Yy-y^^SrSOtS^^Kr*. 

ti-CtJro. fcS4«ftfci»f-eiT9!S«©*S4* 

C©cfc ^ %gSB. 7^;W*siAffW6n» a D ©^S^ 
$^S^t?*Sit. *5C»B«Jp a a©fi[g*sg%.5<!:* 
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7^;U©^y-i/£f#Sfc«>fcm#*££gg (CCD) 
T-CBCCDTb-^cm&tt^©^^^. ^-©m<4# 

i, IBR&tifc'M-S'CCCC 0***40 -5. W*.tf. E 

$© t'f r ^©^B#p t n«o.o33#r$, c (Dmytmm 
•c«. «#^i3cm (5 -f>?) vm<Mmm<,mo.42cm 

-M-^tc*owco#*i£o. f-ztmt* 

*«MOBWB > 3 6KSlB5*>S>©l*i!5Kt*©i»& 
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*»w©*ffi*MMo. *©«ffi©-M-y*RRa 

fc«0Og»tt, ±IB«iS£MBjrS/c«!)©3M3£. j®w 

»WPtiiL'C^lfi*JHWr«A:ft©*ai. ±K*>< 
*3Mlj©Siffi*JBWU *©*I©-f^-y*S»5 

tern i ©fl**a«:itS£r4»2offl**ai*^T 
o ooiiaflSBj 3 wcmm<D -f>-y*8R5xf» 

$26BJ3©Sffi£MBJJ 0 , -?-©^ffi© jt - S 

^^©se^mw o , z<Dmw<D J*- *j%mR h 
*ftB. « ; &mi©*^(c{i*$nfc5fe-cMB3-r.5x 
*ffl36>6©s«**±8aai©*ifii4its-r 

?>^2©*[fi](C(i^-rSX7 : -->^i 1 m3ftfcS*t7t 

*> *=>±iBASW $ nfc^oi© y - itzwmzz t- y V 
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m 1 Bffiffl«IR{c*S*|B!l!oSgl<o-S|J<:«ffi^r 

m 2 B*«w«:«t siai©»jBmHT*s. 

a 3 B**WK:«fc SiBtOS/ + ? f -|§!8©I»jf¥£Si 
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U>*»<i©f«E&t&iE 
S. H^©£g»$KT». JMa22ttiE#J&©Kffl*JBlS 

f s <t 5 k 4 -?(D¥mz m ox t> sei!M22©j&tt 

tt. SSflBS22«. fi^P24ttHS*©«fc5K:jRWJ3ft 

tt#Ji!W8li*^*1B<W8tt4Hl5Ktt*J:9H:«R3 
tiTOS. JgSIBP2*WBtt«. -M-yBWOI&g© 20 
T U -©JF5tf<i ISJ D K& S <£ 9 KBft $ ftT l>t fe <fc 
l». £fc. SjSffliJS22BiEttK:Sii;rft<TfcJ:l>C<t 

* y 5 40tt *^<-20©UBPiaP26*Mii L T Eg § ft 
S„ *-*f540tt*©ttft©fl88P©^^» M2&ci:-?T 

*/<~20CD.h8tCKffW&ft&. 7 40ttfBJlg22©K 
ffi?L28£;Rjl 0 -Cg 6ft fcUKtfW * £>44CC «fc -> X %X 
-20fc@S3ft&„ #^7 4Ott0 1 VCTfcfXv!r—*J-)2 
©*ffi©J:7&!»i&©*ffi©-M-J'*RW9. •€•©«! 30 

-5. *>7 40ttWI^.BCCDS{S^.fc*^-7t?AS. CCD?: 

5mm©U>X4W3" £;<;t<-? #XTM-7X :Pu"ln 
ix TM-7X) ttS|5«jK (.H^ttS*) ^©SSSft 

mil 5 -{ > . »i|gnote J: ^ft#toa«« ( m 4 tc 

HWWK^Sftroi) ^©flH*94 70U70£ 

80©ttffffl«73*«|&-ri 1 b©-C*4. ^-T^O^© 
<t#7-f>«, $iJflggiio*>6*^v40teJ:0*h !/# 40 

HK85^«t»©#*easu. t)t*>74o*6m#«ia 

8gi20^ *y 7 40-CgffiK fcftfc -f y - v *$k* tH^ffi 

Btfia i *$ Jctfia 2 ffi^6o«*^^4o 
©ffft©±fficcgB^6ftti>s. a#6ott-«{cniBtt 
•c. ttffl^Ktorffit^Tc^y v-iktzix^z,. 
a> kx w 9 ^62*5^f>nr c i#* o < . $ 
ffi;f«3iii£J!WU *©*H©^>-y*swafca> 
©-> > x s a h tcto<Dmnmmm$£K.m& 
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Mlfll^x-f^-CJ:^. 

*^-20©±3Wcj*JBW«B80*s»W6ftT:t»4. C 
©MWSgsoK. Sf * b < «* > v 40© U > 
±iS*^-20©±8P«:|9;w 6ftfc*¥S72±«:ffi#w 6 
ftt:i>S. 0^©*Sfi^Jt l «MHJ^g8o(3:^^-fe-/> 

77 jVa^y^'iSlj'ttX h O tf'ftffl 7 > 7> 6 & 

3. J$W&g80«J5*f&84rtKKW6ftfc7 7 ? v 
>^82*^rc>a &©£ -rs. jhwrmk'^I' • r 

;U1f^7 (bubble alzac) S>Sl»«SWT^ 5 -3 A© 

j: o r 7 5 » ~> * 7 > 7'82tc^?jiE?rftj& l xmye&yt 

$&Z>. *¥^^«72(cttKSW3ftfc^S^6©JSSt^ 
y 7 40fci6j Wt jiiS-r 5Ci ifiX 1 5B8P74*S|8:W 
6ftri^„ 75r>j7 >7"82£KWS84(C8XtfW£ 
fc»©ji3!Q:H3E*a*iKW 6 ft T t » 4 . 

3 6KM 1 ©«^7 ^ ;bAl-jfeft^{i7t^ iooi®2 
ofi*7<ji/A«b*rt7-fif- (tt*^-) io2i 
*i|9:W6ft"Ci^. m l ©«^7 ^ ;bAioo«MM^g8 
0©TK^W6ft-Ct^ o m 1 ©{B3fc7 ^ ^AIOOB, M 
W*g80{cJ:-,TtJat3ftfc^r©jfe6«c©* l ©«* 

7 -f Jl/AlOO^rjifiUr, *^'-20©)gg|3^P24?:jio 
■CMM 3 n*«ffi«cSfitr 5 J: "5 Kfiig#W 3 ft X l > 
-5„ S2©(B3fc7^;UAiO2»*jf7 40©l5P±K:SW 

6ftn>s. fit^r, »2©fl*7^jbAKHB. ^ffl 
*>6JSWL/fc5fc*!C©^2©ffl*7^;UAi024jijflL/ 

*7 ^ ;uaioo«^ i (ommzhtcismm* m2<o 

-I JUA102«^ 1 (Om^tV -f JbAl00©<l7fe^{4^ 
690* ©#6J©&2©»tR3ftfc:£tt£f$oT(,>.S. M 
H^g80*e»^ffi^©7lcSStf ©^ 1 ©<B^7 -i ;uaioo 

4 . 3 ftfcaiffljfe e. * > 5 40^©S*f3K88*«:i9:w 
6ft/c±IB^ 1 ©Ii7lc7 -i ;bAioo©<B3fe*fi*>690" 
©ftg«:*Sfl**tt*J*-3fc»2©flj67 ^;uame 

3e©SBB*m-rsc<t#raf5. »i©fl*7.-*^A 

lflOt02©iB3t7^;l/AlO2<k4ffiffl-rSCi{C < fcf) > 

7— 7 - © j: 9 KitiFHDb san-catoti 

*A-20©TSSP©*ffl:%2 0©j5{C?' t> 7 - x » 5 1 

130. l32*s|9:W6ftri,>S. Cft6©?^7";W ??-i3 
o. 132« * / 2M>Ti8©&.£#«ffi i S84^ S 4 

T^. S4tCjp-r«t-9«: > ? » V'X -i v ^130. 132tt-'^ 
>KX-T f 9 L 62ii[?iJCcSM3ftri»-5o ^>KX-Y » 
?62^e>©ff-^«*^*-20©TS* 5 l 1 ©'< "J er-«/i2 

©«ffi©J:7J&»ffli«Ml/fci*©*iEji3ftS. * 

©Mm. *V?*4 v?130, 132«. *^'-20©Tffi* 5 
*ffli««Ofc*B^*l»t>-CJHW*g80fe <tO'*^ 740 
*5ft^3 ft£©£fIil:T C <t*sr * *. 
CO* y?130. 132©^fiJtt, S^tti^ 



O © a D D ®ffi^©2-Q©BW€l5|B$«:JtfiEt-^.Ci*5-C# 

O s. *r*Uc. JBW*ai80*iAOB{C|SiW6*iri>5 

111 tSK*J8£Kft»3hac£tt&l>. 77r>»7> 

=J 7"«WfeB*l>©t\ JBM«B80*JA©B«:fiiW6ti-Cl> 

* 7 7"* -Y v ^13a 132CC «fc f) , C©f 7 7'X-Y 2» *13 
^ RBCCPfJW* £ i * y 5 40Btf» 8 tlttl* C i *«HE-T 

h: (ca*r s jaH#©«**4>cc r a c t # v a a . mm io 

m' ©J:5fc#,'<-20©TS#¥®l^c*£££B. C©? 
CQ 9 7'x -f 7 ^130, i32©t8^tc<i: 0 # A-flcc* a¥*E 

&SiffiK§HWKJSH##Sit-rat ttf&OJ: stc-r 

atitft:-**. 

aJKttfcftT^acitfSSSU*. ccDfcWra*;*? 

f : *7U-A©NFlBIS*2>C»Wtff r 2l-S«ffl) Biift 20 

JSMiSB80KJ:ajHWJ**fiHc5S< . tf^7l/-A$ 
K3U>»IIB!*. ft«StfS£. CCDTU- 

©^icmty^F^wm^wmtiffFoSfi^jEjab-c 
5 fc»{cR^ifB4 w*s jfitrr a c t t u 

*(ch 3 £#j$-r a„ m 3 CCB#fPJj©£|g©m^> 

+ 7*-©«rf^>-*>X#0^3;fttva. mT->+ 30 
77 b?x7HbZMZ»- K9*7©t,vrft 

^©JBTWffl^Hiiorttcswenrc^c: £#S8* l 

(,>. "tf^7 1/-i« (T=0) " iSS^hU 

f - y ^305(Ctel >rHr U > tf f 5 * 7 1/ - Afl^te 3 ft 

£„ fft7l/- A©^f£B#©T = 0TB. CCD7U- - 

(D^-rticomj-ic h m.mtwm 3 ftr t>& t,> 0 

T = 0 CCD7 b - BSttttflBCC 

s«3ft&i,\, gss-rn«> m^>+ or & 

0. CC^f'^B "a^T-fcjgt&tKBSKIifr 40 
Sftfcxf- v 7*3lor^3ftTl,»a„ 

U-A©P§^e,©WTttt'r^7 U-A 

£jM*WtCtt«i*fta. CftB. "T=tft7l/-A 
S - MIR 3 titc^Mm^MfH?" tmZirtfcXT'j 7'3i5 
XffiZtlX^Z. B#MT#tf7*tf7U-Aft-jMIR3ft 
fcJKa»*l3lffl<fc$Wgi>£. MWISSBX^ 7*315 
©&ep •'N0"K:«fc- 3 r^3n*«fc i 5(c > ccd7 !✓-<£©* 
?^SWKc|ftliW5. so 
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tc« L < a * i . "CCDT U -fc «fc IH3liSB*{W 
ilEDtS ft/c* 9 v 7'320&t <fc o Tmf <£ 5 fc. fflSlg 

attMffliSSiiofrS h 'J #l§8885K:flU&$fta<i#K: 

«fcr>Ttf&3fta. ^©*Sm, CCDrU-©*^B*ffi 

IMBTB "T = t*r+7 b-Ag?"il3*!(§nfcXf- 
7 7 - 325{C/n-rj; ; 5«:. b'^^^ b-A©S$itb©$ 
T*sm7 1/-AgJ:i3Sl,>i, ccdti^-B 

#iwt«{c *ot, ©3RTB-e-©±(c jtaiAStr a 

i^^^Sa-r-S. cntJXf T^SfcfcXf-* 7'3 
20^© "Na^EPfCjJoT^Stl'rtr^. B$^T7)5t' 
ft7U-A©g3K?t< ^c^i, Xf"^7*325*>6 
Xf-7 7'330^© "YES"©^E[7KJ:-3-C7S-rj;^(C, CCD 
7U-B "CCDT U-*Kffi-T" tlB«3nfcXf-7 7 , 3 
30(C7p-TJ;'5«cKUl$n€» < , C*-UCJ:o-C "i> F"335 
K^-J-J:5{c«iaBl*T , rs. 

•r a isra BnK«Kg < *8 s ft s c £ a . c © c 

**«4r a ©aiRftih § ft , * /ciisij^^Kjra^ <t a 7 
;b-5>^ (m^) fep^±$fta„ 
ftffl-raciitcif). a*?3ftfc*a«*«iii±(**iE 

{^-rac££ffl^ft-y-ac£K<to. affile ©sit 
Mm* mm&mc «t $ ft/c7tr* a c £ * 
fiSEf ac£#r*a. fie-^r. if->t^-M 
r a c £ k «t o mwyt<Dmm*WL'pm.K.w sAsctAi 
r*a. ^ccc©ggB. iua©<t^cci:t,iK:9o" on 

g©#fttc&g3ft/clfl 1 i^2 ©<S^7 a ;bAioo, l 

*a.w*«^&c.-rac£#-c*a. . 

ufcistew-cB. i s y«>©a*i3ftfci*a**^HiT 
s*f ttis*3W eftfc. c ©iijR $ ft/cKii^B#ra b 

£■7**7 U-AS©V33f*a. C©jMWSft/ciSiIR 

jtmmz^mgi.cjz zmmcm-i^xgsg. $ ft * 0 *a 

ji^$ftfc]SiiS57tB#ra?:ffifflL.fci^, 7;b-5>y 
^CC D**5ffltJ 3ftS£, *©i$ BjiJR 3 ftfcilSiiR 

3fe»$ra«rStif[i-a^s*i*a. *ajitR3ftfcg5^ra 

*mw a ©«:(6-r * a*§£B . 3 hfcjsjiss*^ 
ra*«< -ra^s*s*a. 

a©^n»*HSr^ , rH4*#js-ra. w^suob 
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ti>. 9 y -7* 4 y ^130il32«^> ■< y ?62tffl 
8Bt«no4©tflBI©iaB*K:|3B3ti'Ci>*. iF#© 
J:5K:, fM8P&gnafr6©*<lffi){i*tB. «^>+?* 
-tc<t:ot*^7 40©»^©^fffl^toti-4 3 H S t*k 
K. I?BJgg80© F ©iW 5> yfcRJg* £. F 

'j^-iii8S85«a^» i *ai>»*ft«±©*+<»<i'* 

©*+^j/jf*6JHWSBi80K««*arr. *>94o« 10 
•rs. 

77r>a?>7 - ©J:^»«i, *ffi©£#©M 
M«f KfflH*©IHi*«il>K:ff S * S c t ifi-cis S 1. 1> 

» 7 > 7> £>©*© «t 9 &8ttl&J$W fctf 5 £ . ij 

* v © u > x©g?o 4*/jNfc«: & j: -5 fcaaas o r tjppj? 

MW«a80te«tU ! *y740CC|8!W6tlfc*A-2(«i1$ 

m±#*«9**3©J^HP24©**WO-C*jO. * 
OfClfoijJi- 20«^H*(C J; o T*H©7 <;H4#flPJ3 
ShS©*JWWtc»*-i-sci*Jr*s. -?•©*&*, 30 
KBoiWitrttiwiKi-^rjiWiBisoK <£ r> rtf fcft 
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*. fi^r, jHHitt-aiKiwaisns. se.cc. gtss 
a**ifei>3* * «fc 5 «c«ffl*j«iwT**©fli**ww'r 

SCiAitS, *fc. ^©^a^llSp-TSCife-C^ 
«. c©c it«B36T©J:5<cfBII*©IHi« 

*j*««c*c>Ji^{c t c©nw©satt^^ffiffloige-c 
*y54o©u>j?iaffii©M©reiit-S{cit 
8-r stitch. *^5©»«ua^t)ti«^i:.s{c<c 

S 0 36tC. C©^BJ©^g^%©«cMjit?Ci 

*^*-©Jg*>6iKj7.6cin (3 -f>?) ±tCStf6fl. B 
S#ifa6.4an(2.5-f>*) ©&»£*> oT^S. £/t, 
*^*-20©iSS«^9.5cm ( "CabS, 
$84©ftSBifo2cm (O^-Y^?) 7. 225" ©PM4& 
TJ^CCitaSo-tV*. 7>7'82©W«*y7©7fef:fi<J 
^*»6ft3.7an (1.45-Y >?) 8HaT, M^SWfeo 
©«U&>P>¥&;£[fi|fC#>0.6cm (0.2344 Stttri&g 

So 

C©^W©l5HrtT? t C©»W©#t*bJ:WK»cW 

A, ±rB*ftWo*ffi*»J:tf*il©ff*Li>SIJSW«: 

tt©!8» W *> W*©I5HCC J: o r ®*MR S ft £ *28 W 
©IBffltc5S£Cc$$ ft S C £ Bf 5 jg 4> ft t>. 
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